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Introduction
Interventional radiology is a subspecialty within radiology and includes the complete spectrum of minimal-invasive interventions ranging from image-guided diagnostic procedures to acute and elective therapeutic interventions.
To become a certified interventional radiologist, a resident needs an excellent medical background and practical skills and experience. Little is known about whether the experience and personality of an interventional radiologist also affect the outcome of interventions performed by him or her. Therefore, it is not clear at present whether everyone is suitable to become an interventional radiologist.
Computed-tomography-guided percutaneous transthoracic needle biopsy (CT-guided PTNB) of the lung is a challenging intervention with several complications including serious events such as pneumothorax and pulmonary bleeding with frequencies of 17-60% [1] [2] [3] [4] [5] [6] [7] and 1-29% [8] [9] [10] [11] , respectively. Hemoptysis occurs in very few cases (0.2-4%) [8, 12] . For these reasons, PTNB of suspicious pulmonary lesions is a good candidate for evaluating how the interventional radiologist's experience and personality might affect outcome. Therefore, the purpose of this study was to investigate how personality traits and practical experience of interventional radiologists affect the outcome and occurrence of complications in patients undergoing CT-guided PTNB of pulmonary nodules.
Materials and Methods
The local ethics committee of the University Greifswald approved this study. Written informed consent was obtained from all interventional radiologists included in our analysis.
Analysis of intervention-related predictors and outcome of PTNB as well as assessment of practical experience and personality traits were performed by a medical student unrelated to the participating interventional radiologists.
CT-guided percutaneous transthoracic lung biopsy (PTNB)
Indications for CT-guided PTNB were established by a certified tumor board consisting of a surgeon, an internal medicine specialist, a pathologist, and an interventional radiologist. Individual risk assessment was performed for each patient, and an interventional radiologist finally decided about the intervention based on the following criteria: morphology and location of the lesion, length of interventional pathway, and patient comorbidities. CTguided PTNB was randomly carried out by the radiologist who was assigned to the workplace at the time of intervention. Before the intervention, the radiologist checked the patient's laboratory values, especially coagulation parameters, planned the strategy, and ensured that informed consent to undergo biopsy was available. Thereafter, CTguided PTNB was performed in a standardized manner using a 14-18 Gauge biopsy system (Quick-Core Biopsy needle, After local anesthesia a coaxial needle system was placed in the direction of the suspected pulmonary nodules. C) Thereafter, biopsy cannula/stylet was placed within the nodule, especially in the boundary of the tumor. D) Finally, computer tomography was performed after biopsy to exclude complications. In this case a hemorrhage as minor complication was observed, which required no further treatment. Characteristics of the 14 radiologists are presented in Table   1 . 
Patients and interventional radiologists

Interventi
Definition of outcome and procedure-related predictors
The outcome of each intervention was defined by the technical success and the occurrence of overall complications and minor and major complications. Complications were assessed during hospitalization.
Intervention-related complications not requiring treatment, e.g., small pneumothorax, were defined as minor complications. Major complications were interventionrelated complications requiring treatment or resulting in a longer hospital stay, e.g., pneumothorax requiring chest tube placement. In addition, potential predictors influencing technical success and rate of complications were assessed.
These included lesion size, tumor localization, pleural contact of the tumor, length of interventional pathway, needle size, and number of pleural passes.
Interventionalists' experience and personality traits
Two features related to interventionalists were assessed:
professional experience and personality traits. Professional experience was assessed based on the start of residency. The
State-Trait Anxiety Inventory (STAI-TRAIT) was used to assess anxiety. The inventory consists of two subscales measuring anxiety as both state and trait. Here, we only assessed trait-anxiety, i.e., transsituational, persistent anxiety as a general condition. This subscale contains 20 items and scores range from 20 (no anxiety) to 80 (maximum manifestation of anxiety) [14] . The Big-Five Inventory (BFI)
is a tool to assess the well-known five dimensions of personality -openness, conscientiousness, extraversion, agreeableness and neuroticism -defined by the Five Factor Theory of Personality [15, 16] . Radiologists were asked to rate 44 items on a Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree).
Statistics
Intervention-related predictors were associated with investigated by mixed-effects logistic regression models.
Here, the respective personal trait was set as fixed effect and the confounders, i.e., lesion size, length of interventional pathway, and pleural contact, were set as random effects.
For calculation, we used the meqrlogit command in Stata with Laplacian approximation.
Since multiple tests were performed (n=24) to associate personality traits with technical success and complications, we used a Bonferroni correction for the level of significance.
Thus, a P-value <0.002 was considered to indicate statistically significant differences in all analyses. All analyses were conducted using Stata 14.1 (Stata Corporation, College Station, TX, USA).
Results
Fourteen 
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OR=odds ratio; 95%-CI=confidence interval; p=level of significance Figure 3 ).
Overall personality traits had no effect on technical success or the occurrence of complications (Table 4 ). Categorizing interventional radiologists in groups according to lower 25 th percentile and higher 75 th percentile confirmed this result (data not shown). 
Technical Success Complications
Yes
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Discussion
Our study investigated how the personality and experience [19] . Likewise, surgical residents were found to score higher for conscientiousness, extraversion, and openness than the general population [20] . However, all studies conducted so far have investigated personality traits in terms of differences between specialties but not with regard to how they might affect the outcome of treatment or interventional procedures. For the reasons outlined above, transthoracic biopsy is a good case in point to evaluate the influence of the interventionalist's experience and personality on outcome. We found no significant influence of interventionalists' experience and five major personality traits -anxiety, openness, conscientiousness, extraversion, agreeableness. 
Conclusion
In conclusion, PTNB is a clinically accepted procedure with a high technical success and a moderate rate of complications. Lesion size, tumor localization, and length of interventional pathway are predictors of technical success of PTNB but appear to have no influence on the complication rate. Personality traits and professional experience of the interventional radiologist have no impact on the technical success or complication rate of PTNB. 
Main Points
